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(54) MANUFACTURING METHOD OF ORGANIC ELECTROLUMINESCENT ELEMENT AND ORGANIC 
ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide manufacturing method of an organic 
EL element which can keep stable luminescence efficiency without a leakage 
current. 

SOLUTION: In the manufacturing method of the organic EL element in which 
an anode lower electrode (metal lower electrode) 2a consisting of a metal 
material layer 2, an organic layer 4 consisting of an organic luminescence 
layer 43. and a cathode upper electrode 5 through which a light h can 
transmit are formed one by one in this order on a substrate 1, before forming 
the organic layer 4, a process which carries out mirror-like polish on the 
surface of the metal material layer 2 is performed. By this, a thickness of a 
film in the organic layer 4 on the anode lower electrode 2a is equalized and a 
space of the anode lower electrode 2a and the cathode lower electrode 5 
which are arranged on both sides of the organic layer 4 is equalized, and thus 
generating of a leakage current is prevented. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the organic electroluminescent element characterized by to 
perform the process which carries out mirror polishing of the front face of the metallic material layer 
which constitutes said metal lower electrode before forming said organic layer on a substrate in the 
manufacture approach of the organic electroluminescent element which carries out sequential formation 
of the up electrode which makes an organic layer and light equipped with the metal lower electrode 
which consists of a metallic material layer, and the organic luminous layer penetrate. 
[Claim 2] It is the organic electroluminescent element characterized by having the front face where 
mirror polishing of said metal lower electrode was carried out in the organic electroluminescent element 
by which it comes to prepare on a substrate the up electrode which makes an organic layer and light 
equipped with the metal lower electrode which consists of a metallic material layer, and the organic 
luminous layer penetrate one by one. 

[Translation done.] 



* NOTICES * 
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1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the organic electroluminescent element 
obtained from the field of the substrate and opposite hand in which an organic electroluminescent 
element is formed by the manufacture approach of the so-called organic electroluminescent element of 
top-face light ejection structure and this which take out light about the manufacture approach of an 
organic electroluminescent element, and an organic electroluminescent element. 
[0002] 

[Description of the Prior Art] The organic EL device using the electroluminescence 
(electroluminescence: describe it as Following EL) of an organic material comes to prepare the organic 
layer to which the laminating of an organic electron hole transporting bed or the organic luminous layer 
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was carried out between an anode plate and cathode, and is a low battery. It is observed as a light 
emitting device in which high brightness luminescence by direct-current actuation is possible. Such an 
organic EL device is called organic light emitting diode (OLED:organic light emitting diode), and promising 
** of the organic electroluminescence display using this organic EL device is carried out as a next- 
generation flat-panel display which replaces a liquid crystal display. 

[0003] Drawing 5 is the cross-section block diagram showing an example of the conventional organic EL 
device. After the organic EL device shown in this drawing forms the anode plate 102 which consists of 
transparence electric conduction film on the substrate 101 which consists of clear glass etc. and forms 
further the organic layer 103 which comes to carry out the sequential deposition of the organic electron 
hole transporting bed a, the organic luminous layer b, and the organic electronic transporting bed c on 
this anode plate 102, it comes to form the cathode 104 which consists of a metal on this organic layer 
103. The low metallic material of work functions, such as an alloy of aluminum and a lithium and an alloy 
of magnesium and silver, is used, and the thickness is set as about 100nm so that an electron can pour 
in cathode 104 efficiently. In the organic EL device of such a configuration, in case an electron and an 
electron hole recombine in the organic luminous layer b, light is emitted. And the luminescence light h 
produced in the organic luminous layer b serves as the so-called underside light ejection structure taken 
out from a substrate 101 side. 

[0004] Since a speed of response is 1 or less microsecond, in the organic electroluminescence display 
constituted using this, the duty actuation by the simple matrix is possible for such an organic EL device. 
However, when high duty-ization progresses with the increment in the number of pixels, in order to 
secure sufficient brightness, it is necessary to supply a high current to an organic EL device 
momentarily, and becomes easy for a damage to join a component. 

[0005] On the other hand, in active-matrix actuation, since a signal level is held by forming retention 
volume in each pixel with a thin film transistor (thin film transistor: describing it as Following TFT), 
according to a signal level, an actuation current can always be impressed to an organic EL device for 
one frame. For this reason, it is not necessary to supply a high current momentarily like a simple matrix, 
and the damage to an organic EL device can be made small. 

[0006] However, in order to form an organic EL device through an insulator layer on the substrate with 
which TFT was formed in the organic electroluminescence display of an active-matrix mold which used 
TFT for the switching element, in the organic EL device of the underside light ejection structure shown 
' n drawing 5 t the opening area of an organic EL device will be narrowed by TFT. 

[0007] So, in the organic electroluminescence display of an active-matrix mold, in order to secure the 
numerical aperture of an organic EL device, it becomes effective to use a substrate and the organic EL 
device of the so-called top-face light ejection structure (it is hereafter described as a top-face 
luminescence mold) which takes out light from an opposite hand. 

[0008] Drawing 6 is the block diagram showing an example of the organic EL device of a top-face 
luminescence mold, the organic EL device shown in this drawing — a substrate 101 — 'the anode plate 
102 which turns from a metal up' forms to serve also as a reflecting layer — having — this anode plate 
102 — 'the cathode 104 which the organic layer 103 which comes to carry out the laminating of the 
organic electron hole transporting bed a, the organic luminous layer b, and the organic electronic 
transporting bed c one by one is formed upwards, and becomes the upper part of the organic layer 103 
from a metal thin film further is formed. This cathode 104' has high light transmittance, and an alloy with 
the low metallic material of a work function which an electron can pour in effectively, for example, 
aluminum, and a lithium, the alloy of magnesium and silver, etc. are used, and that thickness is set as 
about 10nm. such cathode 104' — the transparence electric conduction film 105 for upwards achieving 
protection of cathode 104' and the duty of the reduction in resistance of wiring resistance is formed. 
[0009] Moreover, drawing 7 is the block diagram showing other examples of the organic EL device of a 
top-face luminescence mold, cathode 104" which is the thing of the organic EL device shown in drawing 
6 and inverted structure, and consists of a metal on substrate 101' forms the organic EL device shown 
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in this drawing to serve also as a reflecting layer — having — this cathode 104 — "the anode plate 102 
which organic layer 103' which comes to carry out the laminating of the organic electronic transporting 
bed c, the organic luminous layer b, and the organic electron hole transporting bed a one by one is 
formed upwards, and becomes the upper part of organic layer 103' from the transparence electric- 
conduction film further" is formed. 

[0010] In order to manufacture an organic EL device as shown in these drawings By the approach 
suitably chosen from various approaches, such as a spatter, resistance heating vacuum deposition, and 
electron beam vacuum deposition the metallic material layer used as anode plate 102' or cathode 104' - 
- substrate 101', after forming upwards After forming metal lower electrodes, such as anode plate 102' 
or cathode 104", and forming each organic layer 103,103' subsequently by carrying out patterning of this 
metallic material layer, up electrodes, such as cathode 104' and anode plate 102", are formed in this 
upper part. 
[0011] 

[Problem(s) to be Solved by the Invention] However, even if it is the metallic material layer formed by 
which membrane formation approaches, such as a spatter, resistance heating vacuum deposition, and 
electron beam vacuum deposition, the crystal structure turns into polycrystal structure in many cases. 
For this reason, surface roughness is large and the metal lower electrode (namely, anode plate 102' and 
cathode 104") which consists of this metallic material layer has a projection on a front face. Thereby, 
since thickness becomes thin locally only as for the part of a projection, the distance of a metal lower 
electrode and an up electrode established on both sides of this organic layer becomes short locally, 
electrolysis concentrates on this part, and the leakage current generates the organic layer prepared on 
this lower electrode. 

[0012] This leakage current is a current which does not contribute to luminescence of an organic EL 
device, and the luminous efficiency of an organic EL device falls according to generating of the leakage 
current. And when the leakage current concentrates on the degree of pole further, it becomes the 
factor which produces the nonluminescent point which a metal lower electrode and an up electrode 
short-circuit in the part, and an organic EL device stops emitting light, and is called the so-called dark 
spot in an organic electroluminescence display. 

[0013] Then, this invention aims at offering the manufacture approach of an organic EL device and 
organic EL device which can maintain the stable luminous efficiency without the leakage current. 
[0014] 

[Means for Solving the Problem] Before the manufacture approach of the organic EL device of this 
invention made in order to attain the above-mentioned object forms an organic layer on a substrate in 
the manufacture approach of the organic EL device which carries out the sequential formation of the up 
electrode which makes an organic layer and light equipped with the metal lower electrode which consists 
of a metallic material layer, and the organic luminous layer penetrate, it is characterized by to perform 
the process which carries out mirror polishing of the front face of the metallic material layer which 
constitutes a metal lower electrode. 

[0015] Moreover, in the organic EL device with which the organic EL device of this invention comes to 
prepare on a substrate the up electrode which makes an organic layer and light equipped with the metal 
lower electrode which consists of a metallic material layer, and the organic luminous layer penetrate one 
by one, the metal lower electrode is characterized by having the front face by which mirror polishing was 
carried out. 

[0016] In such the manufacture approach of an organic EL device and an organic EL device, surface 
roughness will be small stopped by mirror polishing and an organic layer will be prepared on the front 
face of the metal lower electrode from which the projection was removed. For this reason, the part by 
which spacing was narrowed locally is not formed between the metal lower electrodes and up electrodes 
which are prepared on both sides of this organic layer, and generating of the local leakage current in 
metal lower electrode-up inter-electrode one can be prevented. 
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, [001 7]' 

[Embodiment of the Invention] Hereafter, the manufacture approach of the organic EL device of this 
invention and the gestalt of operation of an organic EL device are explained to a detail based on a 
drawing. 

[0018] (The 1st operation gestalt) Drawing 1 is cross-section process drawing for explaining the 1st 
operation gestalt of this invention, uses this drawing for below and explains the 1st operation gestalt of 
this invention to it sequentially from the manufacture approach. 

[0019] First, as shown in drawing 1 (1), a substrate 1 is immersed in isopropyl alcohol (it is hereafter 
described as IPA), and washing by the supersonic wave is performed. Construction material is not 
limited and what was suitably chosen from the glass substrate, the silicon substrate, the flexible film 
substrate, etc. is used for this substrate 1. 

[0020] Next, the metallic material layer 2 is formed by the membrane formation approach of a spatter or 
others on the substrate [ finishing / washing ] 1. This metallic material layer 2 is for constituting the 
lower electrode used as the anode plate of an organic EL device, and suppose it that the large matter of 
work functions, such as gold (Au), platinum (Pt), nickel (nickel), copper (Cu), a tungsten (W), and 
chromium (Cr), is used. 

[0021] Subsequently, as shown in drawing 1 (2), mirror polishing of the front face of the metallic material 
layer 2 is carried out, the minute projection of the front face of this metallic material layer 2 is removed, 
and surface roughness is stopped small. Under the present circumstances, mirror polishing of the front 
face of the metallic material layer 2 is carried out by the polish approach suitably chosen from polishing, 
wrapping, CMP (Chemical Mechanical Polishing), etc., and the polish approach which combined these 
polish approaches and etching suitably further so that the maximum height (Rmax) of the surface 
roughness of the metallic material layer 2 may become smaller than 5nm, it may be desirable and the 
maximum height (Rmax) may become smaller than 2nm. in addition, the maximum height (Rmax) of the 
surface roughness of the metallic material layer 2 is a value defined in Japanese Industrial Standards 
(JIS)-BO601 — things are done. 

[0022] (A graphic display abbreviation) and metal lower electrode (it is hereafter described as anode 
plate lower electrode) 2a which consists of a metallic material layer 2 as an anode plate of an organic EL 
device are obtained after more than by carrying out patterning of this metallic material layer 2 if needed. 
[0023] Next, as shown in drawing 1 (3), an insulator layer 3 is formed for this anode plate lower 
electrode 2a on a substrate 1 in the state of a wrap. This insulator layer 3 consists of silicon oxide 
(Si02), and is formed by the sputtering method etc. After an appropriate time, the resist pattern 
(graphic display abbreviation) formed by the lithography method is used for a mask, and wet etching of 
the insulator layer 3 is carried out. By this, while carrying out patterning of the insulator layer to 
30mmx30mm magnitude as shown in the top view of drawing 2 for example, about [ 2mmx2mm ] opening 
3a is formed in the pattern of each insulator layer 3. 

[0024] As shown in drawing 1 (4) after more than, the organic layer 4 is formed for the opening 3a base 
of an insulator layer 3 on an insulator layer 3 in the state of a wrap. Under the present circumstances, 
after carrying in a substrate 1 in the chamber of a vacuum evaporation system and decompressing the 
pressure in a chamber to about 5x10 - 5Pa, the organic layer 4 is formed with a resistance heating 
method. This organic layer 4 made the organic hole-injection layer 41, the organic electron hole 
transporting bed 42, and the organic luminous layer 43 that serves both as an electronic transporting 
bed deposit in order. 

[0025] In this case, for example, m-MTDATA [4, 4\ and 4" tris (3-methylphenyl phenylamino) 
triphenylamine] is made to deposit in 30nm thickness as an organic hole-injection layer 41. Moreover, 
for example, alpha-NPD (alpha-naphthylphenyl diamine) is made to deposit in 20nm thickness as an 
organic electron hole transporting bed 42. Furthermore, Alq3 (eight-quinolinol aluminum complex) is 
made to deposit in 50nm thickness as an organic luminous layer 43 which serves as an electronic 
transporting bed. 



-5- 



[0026] The up electrode (it is hereafter described as a cathode up electrode) 5 used as the cathode of 
an organic EL device is formed on this organic layer 4 by vacuum evaporation© processing after more 
than and in the same chamber. This cathode up electrode 5 consists of small ingredients of work 
functions, such as an alloy of aluminum (aluminum) and a lithium (Li), and an alloy of magnesium (Mg) and 
silver (Ag), and suppose that it is formed in the thickness which is extent which the luminescence light 
in the organic luminous layer 43 penetrates. 

[0027] Next, the transparence electric conduction film 6 is formed on this cathode up electrode 5. It 
supposes this transparence electric conduction film 6 that membranes are formed by the spatter, and 
suppose it that the ingredient of an In-Zn-O (oxide of indium and zinc) system is used preferably. As for 
an In-Zn-O system ingredient, the film with fully low resistance is obtained also for room temperature 
membrane formation, and the electrical resistivity becomes SOOmicro ohm-cm extent. On the other hand, 
when room temperature membrane formation of the ITO (Indium Tin Oxide) generally used as 
transparence electric conduction film is carried out, the electrical resistivity is as high as 1200micro 
ohm-cm extent. For this reason, it becomes possible to form the transparence electric conduction film 6 
with low resistance by using the ingredient of an In-Zn-O system as transparence electric conduction 
film 6, without giving a heat damage to a substrate. 

[0028] In order to form the transparence electric conduction film 6 which consists of an ingredient of 
such an In-Zn-O system, after transporting a substrate 1 into the chamber of a sputtering system, the 
cleaning spatter for removing contamination of the target by the atmospheric-air disconnection in a 
chamber as pretreatment of membrane formation, where the shutter between a substrate 1 and a 
spatter target is closed is performed. Then, the shutter between a target and a substrate 1 is opened 
and the transparence electric conduction film 6 is formed on a substrate 1. Under the present 
circumstances, a substrate 1 is held to a room temperature, using the mixed gas of an argon (Ar) and 
oxygen (02) as sputtering gas. Moreover, in the initial stage of membrane formation, in order to reduce 
the damage to the organic layer 4, low power (for example, RF30W) performs sputtering for 20 minutes 
comparatively, in the next phase, power is made to increase (for example, RF100W), and sputtering for 
[ ** ] 40 minutes is performed. The transparence electric conduction film 6 is formed for a short time, 
preventing that a spatter damage joins the organic layer 4 by this. 

[0029] An organic EL device is formed in each opening 3a of an insulator layer 3 of the above. Anode 
plate lower electrode 2a becomes the reflective film, and this organic EL device turns into a substrate 1 
and the so-called top-face luminescence type which takes out Light h from an opposite hand (namely, 
the cathode up electrode 5 side) of organic EL device. 

[0030] Thus, as for the obtained organic EL device, the organic layer 4 will be formed on the front face 
of anode plate lower electrode 2a where surface roughness was small stopped by mirror polishing. For 
this reason, the thickness of the organic layer 4 is equalized and it is prevented that the part by which 
spacing of the anode plate lower electrode 2a and the cathode up electrode 5 which are prepared on 
both sides of the organic layer 4 was narrowed locally arises. Therefore, generating of the local leakage 
current between the anode plate lower electrode 2a~cathode up electrodes 5 can be prevented. 
[0031] Consequently, it becomes possible to maintain the luminous efficiency of an organic EL device. 
Moreover, the short circuit between the anode plate lower electrode 2a-cathode up electrodes 5 by 
concentration of the extreme leakage current can be prevented, and it becomes possible to prevent 
generating of the dark spot (nonluminescent point) in the organic electroluminescence display using an 
organic EL device. 

[0032] (The 2nd operation gestalt) Drawing 3 is a sectional view for explaining the 2nd operation gestalt 
of this invention. A different place of the organic EL device of the 2nd operation gestalt shown in this 
drawing and the organic EL device of the 1st operation gestalt is in the configuration of organic layer 4', 
and other configurations are made into the same thing. 

[0033] That is, organic layer 4' of the organic EL device shown in this drawing has the composition of 
having formed the organic electron hole block layer 45 between the organic electron hole transporting 



-6- 



bed 42 and the organic luminous layer 43. 

[0034] In order to form the organic EL device of such a configuration, after carrying out metal polish of 
the front face of the metallic material layer 2 on a substrate 1 similarly with having explained using 
drawing 1 (1) - drawing 1 (3) in the 1st operation gestalt, anode plate lower electrode 2a is formed by 
carrying out patterning of this metallic material layer 2 if needed, and, subsequently to this anode plate 
lower electrode 2a top, the insulator layer 3 which has opening 3a is formed. 

[0035] Organic layer 4' is formed for the opening 3a base of an insulator layer 3 on an insulator layer 3 
in the state of a wrap with the same vacuum deposition method with the 1st operation gestalt having 
explained using drawing 1 (4) after more than. Under the present circumstances, the organic hole- 
injection layer 41, the organic electron hole transporting bed 42, the organic electron hole block layer 45, 
and the organic luminous layer 43 that serves both as an organic electronic transporting bed are made 
to deposit in order. 

[0036] In this case, for example, m-MTDATA is made to deposit in 30nm thickness as an organic hole- 
injection layer 41. Moreover, for example, alpha-NPD is made to deposit in 20nm thickness as an organic 
electron hole transporting bed 42. And for example, BASOKUROPUIN is made to deposit in 12nm 
thickness as an organic electron hole block layer 45. Furthermore, for example, Alq3 is made to deposit 
in 30nm thickness as an organic luminous layer 43 which serves as an organic electronic transporting 
bed. 

[0037] The transparence electric conduction film 6 used as the cathode up electrode 5 and this 
protective coat is formed on organic layer 4' like the 1st operation gestalt after more than, and an 
organic EL device is obtained to each opening 3a of an insulator layer 3 by this. 
[0038] Like the 1st operation gestalt, anode plate lower electrode 2a which consists of a metallic 
material layer 2 becomes the reflective film, and this organic EL device turns into a substrate t and the 
so-called top-face luminescence type which takes out Light h from an opposite hand (namely, the 
cathode up electrode 5 side) of organic EL device. 

[0039] Moreover, as for the organic EL device obtained by doing in this way, the organic layer 4 was 
formed on the front face of anode plate lower electrode 2a where surface roughness was small stopped 
by mirror polishing. For this reason, it is possible like the organic EL device of the 1st operation gestalt 
to maintain luminous efficiency, and it becomes possible to prevent generating of the dark spot 
(nonluminescent point) in the organic electroluminescence display using the organic EL device of a 
parenthesis. 

[0040] (The 3rd operation gestalt) Drawing 4 is a sectional view for explaining the 3rd operation gestalt 
of this invention. A different place of the organic EL device of the 3rd operation gestalt shown in this 
drawing and the organic EL device of the 1st operation gestalt is in the configuration of a lower 
electrode and an up electrode. 

[0041] That is, in the organic EL device shown in this drawing, it has the composition that the lower 
electrode was formed as cathode and the up electrode was formed as an anode plate. For this reason, 
an organic layer becomes the organic layer of the 1st operation gestalt or the 2nd operation gestalt, and 
the laminated structure of reverse. 

[0042] In order to form this organic EL device, metallic material layer 2' is formed by the membrane 
formation approach of a spatter or others on the substrate 1 first washed like the 1 st operation gestalt. 
This metallic material layer 2' is for constituting the metal lower electrode used as the cathode of an 
organic EL device, and decides to use the small ingredient of work functions, such as an alloy of 
aluminum (aluminum) and a lithium (Li), and an alloy of magnesium (Mg) and silver (Ag). 
[0043] Subsequently, as shown in drawing 4 (2), mirror polishing of the front face of metallic material 
layer 2' is carried out, the minute projection of the front face of this metallic material layer 2' is removed, 
and surface roughness is stopped small. Under the present circumstances, like the 1st operation gestalt, 
mirror polishing of the front face of metallic material layer 2' is carried out so that the maximum height 
(Rmax) of the surface roughness of metallic material layer 2' may become smaller than 5nm, it may be 
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desirable and the maximum height (Rmax) may become smaller than 2nm. 

[0044] more than — after — the need — responding — this — a metallic material — a layer — two — 
' — patterning — carrying out — things — ( — a graphic display — an abbreviation — ) — an organic EL 
device — cathode — an anode plate — ****** — a metallic material — a layer — two — from — 
becoming — a metal — the lower part — an electrode (it is hereafter described as a cathode lower 
electrode) — two — a — ' — obtaining . 

[0045] Next, as shown in drawing 4 (3), like the 1st operation gestalt, an insulator layer 3 is formed for 
this cathode lower electrode 2a on a substrate 1 in the state of a wrap, and opening 3a is formed in this 
insulator layer 3. 

[0046] As shown in drawing 4 (4) after more than, organic layer 4" is formed for the opening 3a base of 
an insulator layer 3 on an insulator layer 3 in the state of a wrap. The organic luminous layer 43 which 
serves as the order of a laminating of the organic layer of the 1st operation gestalt and the order of 
reverse, i.e., an organic electronic transporting bed, the organic electron hole transporting bed 42, and 
the organic hole-injection layer 41 are made to deposit in order in this case, for example, the same 
vacuum deposition as the 1 st operation gestalt. 

[0047] In this case, for example, Alq3 is made to deposit in 50nm thickness as an organic luminous layer 
43 which serves as an organic electronic transporting bed. Moreover, for example, alpha-NPD is made to 
deposit in 20nm thickness as an organic electron hole transporting bed 42. And for example, m-MTDATA 
is made to deposit in 30nm thickness as an organic hole-injection layer 41. 

[0048] the vacuum evaporationo processing in the chamber of the same vacuum evaporation system as 
having performed membrane formation of organic layer 4" after more than — this organic layer 4" — up 
electrode (it is hereafter described as anode plate up electrode) 5' used as the anode plate of an organic 
EL device is formed upwards. This anode plate up electrode 5' decides to form in the thickness which is 
extent which the luminescence light in the organic luminous layer 43 penetrates using the large matter 
of work functions, such as gold (Au), platinum (Pt), nickel (nickel), copper (Cu), a tungsten (W), and 
chromium (Cr). 

[0049] Next, the same transparence electric conduction film 6 as the 1st operation gestalt is formed on 
this anode plate up electrode 5': 

[0050] An organic EL device is formed in each opening 3a of an insulator layer 3 of the above. Cathode 
lower electrode 2a' becomes the reflective film, and this organic EL device turns into a substrate 1 and 
the sp-called top-face luminescence type which takes out Light h from an opposite hand (namely, anode 
plate up electrode 5' side) of organic EL device. 

[0051] Thus, as for the obtained organic EL device, organic layer 4" was prepared on the front face of 
cathode lower electrode 2a' where surface roughness was small stopped by mirror polishing. For this 
reason, it is possible like the organic EL device of the 1st operation gestalt and the 2nd operation 
gestalt to maintain luminous efficiency, and it becomes possible to prevent generating of the dark spot 
(nonluminescent point) in the organic electroluminescence display using the organic EL device of a 
parenthesis. 
[0052] 

[Effect of the Invention] As explained above, according to the manufacture approach of the organic EL 
device of this invention, and the organic EL device, by mirror polishing, the thickness of an organic layer 
can be equalized by having prepared the organic layer on the front face of the metal lower electrode 
with which surface roughness was stopped small, and spacing of the metal lower electrode and up 
electrode which are prepared on both sides of this organic layer can be equalized. Therefore, generating 
of the local leakage current in metal lower electrode-up inter-electrode one is prevented, and it 
becomes possible to maintain luminous efficiency. Furthermore, it becomes possible to prevent 
generating of the dark spot (nonluminescent point) in the organic electroluminescence display using an 
organic EL device. 
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[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is cross-section process drawing for explaining the 1st operation gestalt of this invention. 
[Drawing 2] It is a top view for explaining the 1st operation gestalt of this invention. 
[Drawing 3] It is a sectional view for explaining the 2nd operation gestalt of this invention. 
[Drawing 4] It is cross-section process drawing for explaining the 3rd operation gestalt of this invention. 
[Drawing 5] It is the sectional view showing an example of the conventional organic EL device. 
[Drawing 6] It is the sectional view showing other examples of the conventional organic EL device. 
[Drawing 7] It is the sectional view showing an example of further others of the conventional organic EL 
device. 

[Description of Notations] 

one — a substrate — two — two — ' — a metallic material — a layer — two — a — an anode plate - 

- the lower part — an electrode (metal lower electrode) — two — a — ' — cathode — the lower part ~ 

- an electrode (metal lower electrode) — four — four — ' — four — " — organic layer, 5 — cathode 
up electrode (up electrode), and 5 — ' — an anode plate up electrode (up electrode), a 43 — organic 
luminous layer, and h — light 



[Translation done.] 
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/ 

mm, ^m%%mzmtt^mmjkziyizmi&ii^z>±. 
wirnGMmzMfc? zmz. ffim&mi : f$mm&m&? 

mm. %mmftmzm7LtcmMmRzsftzm®zii:z>±. 

[fPJ!©l¥iSS&fafi] 
[0 0 0 1 ] 

t>Xlfl:«L, #tcti#$|xi^ hn^s^yt> 

x jft^a^j& $ as t e*h»j©®^ z % £ is o m 
m^Ui? htDls-^ytyxm^izm-fZ. 

[0 0 0 2] 

[«£*©&«] W88W©xu? hp;U5^^-tr>X (e 
lectro luminescence : BITE L cbfEt") ^^JfflLfcW^ 

TO (C J: 3 iiSff g^fr* pJffiftfgftiSi^- t u ta B £ n 

F (OL ED : organic light emi 1 1 ing diode) £.vf\£ 
n. £©W1«EL*^£ffltAfcWjSELx>f 

[0 0 0 3] @5I1 Sf3|5ro#«EL*^»-«a|5^-r 
»rig«$0T£>&. ^W0!C*-r*1SEL^(i, SOB 

n^TstzZfr^tezmfai o i ±icaB^«m^*^/^^ 

0 3±(C&/Ifr£>&&ll@l 0 4£^fi£bT&$„ US 
10 4«. 0«A.tf7 

fflJl 0 0 nmggtC|g^$n-5„ Z\<D£vUffitfi<D% 

mELm?iz&^T\z. ^m%%m b\z^xmi- lie 
ntfn&'&'tzmzmft-?*. tit. mm^mbx- 
$LVfz%.Kft\\i)mwLi o my^iaDiiisns. t»ti 



(2) 

2 

[0 0 0 4] ^©J^&W^ELiSH^ Jfcgjig/OU 
(iWTSSOT, dnSrffl^T^jS^n-SW^EL 

-mmtf~°imx&%, La>u Hjftg:©i§jra(;:{#-3Tif5 

[0 0 0 5]—*. T^^^-Th'Jy^igibTli. 
SIillfIh7>yX^ (thin film transistor : U 
io TTFTtfBT) fc#fc«»M*»J«r*;ifcTflM» 

jsuTewwaEswaEL^cHiiiPTfr*. £©>t 

< , #88 E L \Ztt? Z> y ;* - =y £ /Jn $ < 

[0 0 0 6] TFT&X1 v^>>fmT\zm 

l*7^f^VhiJ yi'Xi©tiELf'f7 7'l/'f 
Ttt. TFT**»l*Snfc*<R±JCl6»BI*^UT*«l 

20 mmommELm^-wz. t f t tc«k o tw^e 

[0 0 0 7] f:T, Ti'r-f^hU ".y^XSJ©*^ 
ELf^^yi/^T(t #t8EL^©MP*$ffi«-r 

[0 0 0 8] 1611 ±ffl»)ttS©^f«EL* ; F<0-«| 
^ftl)S@T*5. C©0tC^-TW«EL^^tt, » 
SI 0 1' ±£&JRa»S£*l»«l 0 2 ' **EStJi£* 

30 ta-caaaan. ^©b§<ii o 2' ±.\z^miERMmm 

Sfiil0 3i«Sn, 3 ?>lr*r«Jf 1 0 3©_LgB 

04' nxn*. z\ 
©hs«io4' «. 3fcss*a*»<. 

o^«3»f«if»6n. commit i o nmrnrnzmizz 

tlSo C©J:5/j:Sffil 0 4' ±»c. 1S104' 

40 mi o s^isns. 

[0 0 0 9] Sfei71t ±®»7t§«©W^EL^^© 
ftil©-0iJ£*-r«fi!c0-e&&. ^©HJC^-r^^EL^ 
0 6(C^LfeW«EL*^£iM^ig©fc©T* 

igior ±\z&mfr*>i2.z&mi o 4" 

H£**aTJBjS3*i. o 4" ±frw**^«i 

Tf«C-5W«« 10 3' A«»fiESn. 3 &(C«T«ff 1 0 
3" 09±ffi(CiS^ttSt^&^«ll«l 0 2" *t»ricd 

so [o o i o] z\n$<Dm\z7F:T&otz&mELm?%:m 
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3 

mmmti £*©<** ti-xm^msMR £ ntz^m\z <t 
t, iiio2' £rckiMio4' tKz&mtmm 
siisior ±c»j«L/fc«. z\<D&mtt®m*n9 

3, 10 3* *wm\sit®.. z\<D±mzmmi o 4' ^ 
iiio2" m<D±mnm&Mi$.-?Zo 

[0011] 

te. jg^jnufe^^ffi. «^e-Ajfc*i£fc£©Hn©(fc 

ttnmfr*>f3.z&mTfflnm 6§®i o 2* 

0 4" ) «. «jsjs$*^^<^®tc^s*^r 
zintcto, £©TfH$ma±icis:tt<E> 
n*#*»tt, &g©«£fc%t»*«fci«jpa««K fc* 
fc«6. c©*«Ji£*^Ti9:tten*&jaTaMMi£± 
®nm<Dmmi>mffimzm< & o , n ©awn;:***** 

[0012] ^©j»n«eSt«. w*ELjR-f ©ss^tfctt 

±Wt*#S»LT#«EL*^j5<363teLfc<fcD. W 
iELf^fX7'l/-l'l:i)UT, ^t>®2>#-2Xtfy h 

[0013] f;t*^«ii, am*«E©fc^5fcj£bfc 

EL*fSa«tS^tSl«it5. 
[0 0 14] 

[^S<&«Pft-r-2)fci6©^g] ±BB«£jS*T*fc© 
fcfcSftfc#»iJll©W«EL*^©««:£a!tt, a«± 

GmELmmmm^mzte^T, mmm&Mtfi-rzffi 
t. ^sTgi5««i*eifi!c-rs#sw^e©«ii*iiffi©f 

[0 0 15] *S§9i©*r«8EL5$i^te, a«± 

*#«e Lament - . &mTwmmi$mwmmzft 
[ooi6] doj^fcwaELa^osfc^fcfcRcflr 

«ji*«Rtt6n*itca*. z\<Dfztb. z.e>mm.mz 
« ^tr &t s n * £ jrt*»b £ ±^mm t © m \z . n 



(3) 

[0 0 17] 

»*j*»i«r«E Lm?<Dnte<DMmz®mzm-j^T 
[0018] (sb i mmmm) m i #§pji©ss i n 

io [0019] 5fef . 01 ( i ) ic^-r <t 5 k, i £ 
^V^Dt:;i/7JW-^ («T, iPAifBT) K«ift 

[0 0 2 0] K\Z, &#£?*©»« 1 ±(C. 

*fctt-e-©«i©j«i»*ftfc«tt)T^*«fi»2*»i«-r 

So £©&*#»)■ 2 tt. f«ELif©iIift5T 
SI5«@*«^-rSfc*6©fe©T-$»D. &(Au) . Zfv 
20 ft(Pt) . =yir* (Nl) . i (Cu) . 

7.^> (W) . £DA (Cr) «©tt*HR©;fcS^*| 

[0 0 2 1] ^C^T, 01 ( 2 ) tC^T<t 3 fC, ^Utt 
f4I2©gB?rlIfib < IOiItffiS2©SB0 

&M*mj|2©2fi&£©**ffi£ (Rnax) rt*5 
nmJ:0 ! b/h$<^-5J:'5(c. »£L<teft*iS$ (R 
max) *<2nmJ;i5fc'J^<fe5<t5C. ^IxJ^'J-y 
->>^> 7y}f>if> CMP (Chemical Mechanical Po 
30 lishing) #^&MfiaJRSnfcW**jSfe, $e»tc«c 

n e> © w*2f£ s a w* 

^ffilCioT, &JRtmj|2©$S&fltffiSHrr«. 

^Jltt^fJl 2©Sffiffi£©«;*:i§5;* (Rmax) tt, 
B#Ili£M& (J IS) -BO 6 0 1 fCiS^TSHSn 

[0 0 2 2] EA±©«, MClEi;T^©tIWI2 
^;l^-->^-r-5CtlCj;oT (E^#B§) , W«E 
L*^©l!«i: UTStflM>}»JB 2 d»6«t**«T»«« 

(«T. HffiTSI5*a<!:fB-r) 2a^. 
40 [0 0 2 3] i^tC, 01 (3) IC^-rj:-5iC. ICDM 
TOTl2aS85«8T. »* 1 ±IC«««3 S^fife 
"T*. ^©SS*l«3tt, «A»MMfc5'U3> (S i 
C-2) ^^y3"J>^ffi«Hc«toT»rit-r 

lriKl"=fc^>lC, MAtfiSegil^S 0mmX3 Omm©^ 
rtl;2mmx 2mmgg©P J |PgB3 a&Ml&tZo 

so [0024] a±oE 0i (4) \znkr^o\z. mm 
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Ji4£»(fcf*. z.<nn. IMIf^twftW^l: 
£*1**AU ft>/t|*jOE**5xiO-5PaI 
SKSTMEU-fcfc. JSttlni*M£K:J:oT*r«IB4£» 
fiSTS, uffltii4lt «*.HW«iE?LftAll4 1, 

mmmummm 4 2 . *^?Sit«^*fe^.w^^H4 

[0 0 2 5] £©$£■, ff^IE?LaAS4 1 tbttt, 
0i|K.tfm-MTDATA (4, 4' , 4" h'JX (3-* 

3 0 nm(DI«J¥T'Jtffi^-a-^„ #*iIE?Uij£II 4 

2tLT(t Witfa-NPD ( a -^-7^7 n—Jl 
y75» ^2 0nmOl)lT««Jt5. tt 
^H2&B£*fa*W*f6>£IB4 3i:LTtt. A 1 a 3 

m©g|J?T-it**£-tt-5. 
[0 0 2 6] feUOOt |Bj-©^>A*|*)tCT©^*$a 

*. C©»«±*«*5tt, 7;WS^7A (Al) <h'J 
(Li) t©^, 7^->7A (Mg) tm 
(Ag) i©££*©{«fW*©/h3^»flT«jSa 
n. *«563tJB4 3T©f^fc*«SffiT*SS©IB»K 

Bi$£nz>z.tffz>o 

[0027] 'A\z. z<Dmm±%mfa5±iz, mwmm 

mz£-oTl$.m-rz>Z.ttL. ffJKBIn-Zn- 
it5. I n-Zn-OJMsmtt, SS^Tfc+^tc 

rat:ffl^e.nt^?)ITO (Indium Tin Oxide) £^ 
ffiJSfitL-fc»£tCtt, ■?■©««»#[*«: 1 2 0 0 uQ • 
cmiStlK Z<Dtztb. In-Zn-Olffl^S 

«K 6 *T*c3(*y/->?*^A* n tfc< »j«-ra z 
trf^miztez. 

[0 0 2 8] :©J;5ftIn-Zn-0*«)Sfl*6a 

©^* >/XfiMM&L.fc«. fijc§g©HU-ffl3£LT. 

1 t7,Ay99-¥y htomOz/vyfZWltltVim 

X'^^>nn<D±%mmz^^-^fy h©r55fc£R&£ 

■TZtzltXD? i)-->97>rty9&?T?. -?-©?£. 9- 
fy htS«l £©|HM>->iry**H*UT, S« 1 ± 

Ttt. 7JlO*> (Ar) (O2) ©fg£#7.£/l 

* (#l;U;fRF 3 OW) T2 0#©7.A'-.y:$"J >^£fT 

ntizmmzn (m^.«rfi oo 



(4) 

W) T4 0^m<DXAy9 , J >9Z'n?o ^ntCio 

tan*,. &mmTmwmnm6&!&m-rz. 

[0 0 2 9] J^LLlCioT. &Bm3<D&ffla&3 a 

K@±a5*@5{Bii) ^bTth^Sioai-r. t>*> 

[0 0 3 0] ^©.t-^tCbTft^nfeW^ELS^ti^ 

tl2a©gl±l:, *j*H4jWftttStt*;i£Kfc 
3. ZfDfztb. **»4©iBJ»*«^-fl2Sn, *r«B4 

5 iwfc*tt*a«ttfc»n**©58£si»jfc-r4 e t*« 

[0031] z(d^. GmELm?<D&ft%im&mn 
■tz>z\t&i$mzts.2>. ztz. mmtiMnmffioMWz 

20 J:*»ffiT««S2 a-ISS±aB«fi5W©SI6SI»jh 
TS't^tf, tiELmffl^tiELr^ 

[0 0 3 2] (SB2 3IJfi»l8) H3tt, *56M©*2* 

2HJ6J6M£©#*8EL3H i £. S§l*iSP<i©W1«EL 
XftOHaStC^H til4' ©fltfi£tC<&D, -t 

[0 0 3 3] Tftfc>-£> COBfcjjttWfcELJK^F©* 
30 «§4' te, #«8lE?L8i2iJl4 zt^mftftm* 3 t© 

-So 

[0 0 3 4] C©«t5J4«lfiK©^EL*TS:P^-r-5 

\z\t. &imffimmz&^Tmi d) ~hi (3) & 

ffl^TUi^Lfc tragic, S«l_h©#R»M2©^ 

I^T, £©llffiT9$«g2 a±KHP«3 a^tt^i 
^3SrP^-r-5. 
40 [0 0 3 5]H±O». Il^t»»7Bl (4) 4ffl 

SB 3 a )£BD?:S'5t>cffi"C*6i^{i 3 ±tcW^S 4 ' *M 
Z<DVk. W^iE?LaA«4 1 < W*IE?LlBSg4 

mmmxm 4 3 ^titcitffls-tts. 

[0 0 3 6] ^ ©»&. #«J£?LffiA« 41tLTIt 
0"Jx.tfm-MTDATA^3 0 n m©BIJPTitiffi£it 
*. *7C, W^IE?Lliii«4 2 ttTtt. 0iJA«O-N 
PD52 0 nm©RJSlT*«3-a--5. ^UT> W^IETL 
so 7*P-y^®4 5 iLT«, fclAWEAV^DT'-f >€■ 1 2 
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n moms-emus**. $e,tc, ^mm^^mm-ttitk 

to.tt®.%%M 4 3 t UT«, m^iA l q 3 £ 3 0 n 

[0 0 3 7] 6U:©». SBl^Jfi»SBtlRl«^bT, * 
114' ±K|»ffi±ffi«I5Rtf£©««Ri:fc*j89i 

3 al:tiELif$#l>. 

[0038] ccwaELsn^tt. mimmmmtrnm 
ts.o. mmitKitm (-r&t>*^ na±a$«a5{m) ■<> 

[0 0 3 9] i©«t5^LT»^nfc^r«EL# 

^ «, iiii d; o xmmmz s < «j e nfc n 

•5. 20 

[0 0 4 0] <*3^JS«*«) H4te, #580!©S8356 
[0 0 4 1 ] -ffcfr-fe, ^<D0»C*-TW«EL^T 

30 

[0 0 4 2] COWttlELJR^Sr^-rSJCtt, 5fe"f. 

fife-TS. CW#m«»«2' «. #«EL*T©lta<!: 

-01* (A 1 ) t'J^A (L i ) i©^£*\ 7^ 
->-}A (Mg) (Ag) £©£&*©tt*H*©/h 

[0 0 4 3] *l»T, BI4 (2) tr^-Tck 5 (C, &Jg# 

©3lffi£i&®5Jf«L, 2' ©« 40 

Bo«/hftSia*i»*UT*ifaa*/jNa<»A*. c 
cb. m&t&BVit mm\z, #i«M2' ©^®a 

$©ft*iU£ (Rmax) #5 nmi 0 &/J\$ < ft -Sis 
$f^U<fift^i^$ (Rmax) ft*2ninJ:9fe/Kg 

[0 0 4 4] «±©». fcRKJfci;T£©*lWffHi 
2' ^/^-->y-r^^<h(Cj;oT (B^4fK).. # 

Tg&sa (j&!,t> ^arguttaiig-r) 2a' 

[0 0 4 5] Jfclc, 04 (3) ICt^T J: 3 It, ffi lUtt so 



^^tf^tttcLT, ^©saTgu«a2 a' £s?#<ffi 
T. S£l±£lftMt3&»j£U 3:©I6»BI3JcWp 
SB3 a*»)J1'5. 

[0 0 4 6]JW±©&, 04 (4) (C^Tcfcotr. 
H3©»Pg|53 a/£ffl&S3t»t^T?. ^I13±l:fl 

14 3, W*jE7L^M«4 2, W«IE?LttA» 4 1 *M 

[0 0 4 7] d©»£. W«*T$l£Jl£«t*a&WlS?g 
ftjf 4 3tLTIl 0tJ*fc£A 1 q 3 5: 5 0 nmOlft 
#*IIE?U£2tJl4 2tLT(l Mz. 
tfo-NPDS2 0nm©«HST*SlSt*. f IT, 
#«]E?LaA«4 1 ilTIJ, «SRtfm-MTDATA 
£ 3 0'nm©J$ff-T?*fMS$1*-5. 

[0048] £U:©«, mmm4" <Df8.m&ft-3ft£m 
-(DM^mmmm<D^^>;^\zx(Dmmmm\z^-D 

sissa (kt, na±gt*a<tiet) 5' sh^ts. 
^©na±gE*a5' «. *(Au) . ^7^^-<p 

t) . =y4r^ (Ni) , ffl (Cu) , *>^X^> 
(W) . n A (Cr) «©tt*M£fc©*#l^K£ffl 

[0049] £©^±^8 5' ±k, mm 

[0 0 5 0] ^±iC«fcoT. «6|ftJK3 <3D«-ME3fK3 a 
SaTgBtta 2 a * tfKlfBttfc 0 , Xff 1 £KMM 

^a±^ma5' m) j5»&fth£*9tB 

T, ^t)«0-5±ffi^S!©*«IEL^i^5. 
[0 0 5 1 ] CCD±5l:LT#6n&fiEL«^tt. 

ti2a' ©«ffi±tc, wii4" *^tte»nfc^©tc 
z\<Dtztb, mi^mmmRzsm2^mmm(D^m 

*Ou0tiELmffl^;tlELf^^Hl: 

ttf'timizts.Z. 
[0 0 5 2] 

[369I©3&*] £t±K"«Ufc«t5C*58i«©#liEL* 
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im i ) *%w<Dm i mmMm*mwrz>rc®<DmmT. 
[02] xmmmi^Mj&mitmw-rztctbcDw-w® 

[0 5] ^*<75*«EL^«-^J^*-rWTffl0T* 
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[ft^CD!^] 

1 2, 2' -^MW®. 2a-Iirait 

ffi) . 4, 4' , 4" -mm, 5-mm±^mm (± 

lo »««) , 5' -R§ffi±gB«@ (±»«ffi) . 4 3-t 
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